Effects of indoxyl sulfate on adherens junctions of endothelial cells and the underlying signaling mechanism.
Uremic patients have a much higher risk of cardiovascular diseases and death. Uremic toxins are probably involved in the development of vascular endothelial dysfunction. Indoxyl sulfate (IS) is a uremic toxin that accumulates with deterioration of renal function. This study explored the effects of IS on the adherens junctions of vascular endothelial cells and revealed the underlying mechanism. Bovine pulmonary artery endothelial cells (BPAECs) were treated with IS, and the distribution of vascular endothelial cadherin (VE-cadherin), p120-catenin, β-catenin, and stress fibers was examined by immunofluorescence. IS treatment resulted in disruption of intercellular contacts between BPAECs with prominent parallel-oriented intracellular stress fiber formation. Intracellular free radical levels which measured by flow cytometry increased after IS treatment. The antioxidant, MnTMPyP, and an ERK pathway inhibitor, U0126, both significantly prevented IS-induced disruption of intercellular contacts. Western blotting analyses demonstrated that IS-induced phosphorylation of myosin light chain kinase (MLCK) and myosin light chains (MLC) as well as activation of extracellular-signal-regulated protein kinase (ERK1/ERK2). Pretreatment with MnTMPyP prevented ERK1/2 phosphorylation. U0126 prevented the IS-induced MLCK and MLC phosphorylation. MEK-ERK acted as the upstream regulator of the MLCK-MLC pathway. These findings suggest that the superoxide anion-MEK-ERK-MLCK-MLC signaling mediates IS-induced junctional dispersal of BPAECs.